Increased dietary fat attenuates the anorexic effects of intracerebroventricular injections of MTII.
The hypothalamic melanocortin (MC) system provides a critical inhibitory control on food intake and body weight. Because access to high-fat (HF) diets is associated with the development of obesity, we hypothesized that increased dietary fat attenuates signaling through the MC system. To evaluate this hypothesis, we compared the efficacy of the MC3/4 receptor agonist, MTII, to reduce food intake in rats fed carefully matched HF or low-fat (LF) diets for 12 wk. Rats given the HF diet ad libitum were significantly more obese than rats given the LF diet, and had significantly higher plasma insulin and leptin levels. MTII given into the third cerebral ventricle in doses of 0.1, 0.3, and 1.0 nmol was less effective at reducing food intake in HF rats than in LF rats. Whole-hypothalamic expression of the MC agonist precursor gene, proopiomelanocortin, the MC antagonist agouti-related protein, and the MC4 receptor, were not different between the HF and LF groups. These results indicate that consumption of a HF diet decreases signaling through the melanocortin system, an abnormality that could contribute to diet-induced obesity.